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(54) Loudspeaker including magnetic flux cancellation coil 

(57) The loudspeaker drive unit includes a compensation 
coil 130 having 40 - 120% of the number of turns in the 
voice coil 123. The compensation coil is wound in the 
opposite direction to the voice coil and is connected in 
series with the voice coil. The compensation coil is 
mounted on the central portion of the magnet system. 

The compensation coil 130 thus counteracts the AC 
magnetic flux generated due to the motion of the voice 
coil 123 and so improves the quality of the drive unit by 
reducing sound distortion. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 



This print takes account of replacement documents" submitted after the date of filing to enable the application to comply 
with the formal requirements of the Patents Rules 1990. 
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SPEAKER 
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The present invention relates to a speaker having a function for 
compensating for soundpr essure distortion, and oore particularly to a 
speaker, wherein a conpensa t i ng coil winding in the reverse direction of 
a voice coil is attached in the inside the speaker to have a phase 
difference of 180 with an AC magnetic flux component induced between the 
voice coil and upper and lower plates for counteracting the AC magnetic 
flux component, thereby minimizing distortion of sound pressure to 
improve sound quality of a speaker unit. 



Generally, a speaker is formed of a driving portion for supplying a 
driving source to upwardly and downwardly vibrate a vibrating plate, and 
a vibration portion for obtaining a constant sound pressure according to 
the vibration of the vibrating plate in the up-and-down direction. The 
speaker is largely categorized into an inner-magnetic type, an 
outer-magnetic type and a cone-magnet type in accordance with the 
constituents of the driving portion. 
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The inner-.agoetic type speaker has a shield case on the outer side 
of the „ag„et. The o„ter-„agnet ic type speaker has upper and lower 
Plates B ounted on the upper and lower surfaces of the .agnet and an 
auxiliary Ba gnet covered with a shield case is insta.led on the lower 
surface of the lower plate. 

FIGS. 1 and 2 show a sectional view and an enlarged view of a 
Principal portion showing a cone- Ba gnet type speaker according to a 
conventional technique. 

'■ t»«. dr.,,.,,, . drivi „, porti „„ ,„ inc]ades t tln . tUtti 
a.*m lry 12 attathei ,„.„ .,„.„«..,„.,,„,„,„„ 

is shape. as ,. , fsiit . im - r a „ lc||tJ „ ^ ^ ^ <f ^ 
••»«■■.„ II. , rlM ., taM , upp(r „,„,, u mJ a r . is _ shiiiei 

"«• 1. ■ Pr.d.« r ., nei ,. w „ ftnM lMM(i |jjer pia[e ^ ^ 

upper plate 14. 

* 'itr.ti.. ,„„.. 20 .hich vibrates tl , „,,„„„ ,„ ^ 

a c.e-shape. „»,.„., p„te 21 .. ,,. upper , 1( , f ,„ ^ p|m ^ 

a fra.e 22 „r s „pp» rtln8 tle vib rBtin « „,,„ 21, .,, a ,.,„ coil 23 
•1.1... ar.aad tl . cirC0lfert „ C( , f ^ ^ ^ ^ 

PLc.d i. the ,.„ u< ,„„ pU(e ]3 aja tpp(r p|a(e u 

>«* <•■< I. .1. |r„ lM ,.„.„ „ r(fers , ^ 
..Mr ..It. ,1. ,.„,.., .,„.,.,„ 

*.™..rd .•»,.«,.. there., ,. tbe spacln , b(tfeet io>er pute ^ ^ 

upper plate 14. 

'n the conventional co„e- Bag net type speaker, under the state that 
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DC magnetic flux is interlinked in the void between the upper and lower 
plates 14 and 13 due to the nain magnet 14 and auxiliary aagnet 12, 
current (negative current) flows along the voice coil 23 to initiate the 
up-and-down novenent of the voice coil 23 in conforaity with a Fleming's 
rule of left hand. 

Together with the up-and-down novenent of the voice coil 23, the 
vibrating plate 21 integrally forned with the voice coil 23 also 
vibrates upward and downward to cause a predeternined sound pressure. 

On the other hand, the flow of the aagnetic flux existing in the 
nagnetic circuit within the speaker is classified into two: one is the 
DC magnetic flux component by the magnet shown in FIG. 3, and the other 
is AC magnetic flux component by the voice coil as shown in FIGS. 4A to 
4D. Since the nagnet continuously supplies constant aagnetic flux 
distribution to the void regardless of time, the aagnetic flux 
distribution shown in FIG. 3 is consistent at any tiae. But the AC 
current (negative current lac equals to la C0Sa;t) sinusoidally varies 
in conformity with time, so that the flow of the magnetic flux is 
continuously changed as shown in FIGS. 4A to 4D. 

For exaaple, in FIG. 4B, if w t=90 f the AC current lac becoaes 
zero (i.e., In COS 90 = 0), but the magnetic flux is continuously 
produced by induced current from the upper and lower plates. The AC 
magnetic flux exists within the magnetic circuit while overlapping the 
DC magnetic flux, and the AC magnetic flux of the void is 15% or so of 
the DC magnetic flux in a nominal input state. 

The distribution of the AC magnetic flux varies in accordance with 
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frequencies for the reason that the a.ount of the induced current 
generated between the upper and lower plates varies in accordance with 
the frequencies to differently affect a .agnetic field. Moreover, as 
the frequency beco.es higher, the flow of the .agnetic flux concentrates 
the surface due to the induced current, as illustrated in FICS. 5A 



on 
to 5D. 



As shown i„ F1CS . 5A to 5D, the higher the frequency is, the -ore 
-agnetic flux concentrates around the void of the voice coil to be 
inclined to for. a sy.-etry of positive <*) and negative (-) with 
respect to the radius direction. When positive and negative are 
Perfectly sy. D etrica. i„ the radius direction with respect to the center 
of the void, the a.ount of the AC magnetic flux lac of overall void 
beco.es zero, so that the distorted co.ponent force caused by the AC 
"agnetic flux, which wi.J be described later, .ay disappear. 

Meanwhile, a driving force (F = B • L ■ I) th.t pushes or pulls the 
voice coi, is generated by th e negative current supplied to the voice 
coil. If an aural wavefor. supplied with this force is reproduced 
unchanged, distortion does not occur in the concept of the .agnetic 

CirCUit> H ° fmr ' in connecti °» with the basic theory of the 
electro.ag„etic field, the distortion of the .ain .agnetic field due to 
the negative current is inevitable to produce a variation factor of the 
driving force F. Additionally, the u P - a „d-down .ove.ent of the voice 
coil .ay involve variations in the .agnetic force according to the 
Position of the voice coi,. Although the driving force F is ideally 
aerated, the reason of causing the distortion by the vibrating portion 
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still remains. 

Hereinbelow, in the void, the relation between the AC aagnetic flux 
4> ac and the driving force F of the voice coil will be described. 
When an average magnetic flux density is written by B gap, 

Bgap = Bdc +( | 0 ac | /A) • SIN(<y t + a) (I ) 

where, Bdc designates the DC magnetic flux density of the void, A is an 
area of the void, | 0 ac | is the maxinun anount of 0 ac, | <2> ac j /A 
is the maxinun value of the AC nagnetic flux density, co is respective 
frequencies of the negative current, and a is a phase difference 
between the negative current and the DC nagnetic field cause by the 
negative current. 

Assuning that the negative current i equals to in SIN(o>t) and an 

effective coil length affected within the void is defined by 1, the 

driving force F will be obtained by, 

F = Bgap • 1 • i ( II ) 

= {Bdc ♦< | 0 ac | /A) • SIN(o> t + a ) } • 1 • in SIN ( co t) 
= Bdc • 1 • in SIN( oi t) - ( | 0 ac | /A) ■ 1 • in COS (2 co t + a) 
+ l A • ( | 0 ac | /A) - 1 • im COSU ) 

The first tern of equation II is the component of the driving force 
F without the distortion caused by the negative current. The third tern 
thereof is a bias component by the AC current, in which the force 
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exerting in a constant direction (upward or downward) during vibrating 
the voice coil is in proportion to the aiount of the AC nagnetic flux 
and relates to the phase difference a. The second ter B thereof is the 
frequency co-ponent twice the dr.ving force F caused by the AC „agnetic 
flux co B ponent *ac, and brings about second distortion co-ponent 
(second har»onic co B ponent) in the driving force F. The content rate of 
the second distortion coaponent can be calculated as below: 

k = the s "o"d term component of F (second harnonic frequency) 
the first term of F (fundanental frequency) 

| 0ac | 

2-Bdc-A (m > 
I *ac | wh.ch is the average AC Dag netic flux density co-ponent by the 

negative current Bay be heightened up to 0.075(7.5) since this absolute 
value can be raised by ap P roxi n ately 15% of the DC .agnetic flux density 
B dc during the nominal input. 

I». a bs„«« ,.„, K „ „„„„ m m be rtducei s) hj 

DC -«si„ ,..,„«., Mc ,„„,,„.,„ Ul .„,.,. 

«l...f tk « AC «..„.,,,„ denslty or r(d „ ci08 , te AC 

magnetic flux density <Z>ac. 

However, the aug.entation of the DC B agnetic flux density co.ponent 
Bdc is not always preferable because a suitable .agnitude Bay exist 

within the speaker unit. 

When the saBe energy level i s supplied> the val(Je ^ . f 
relatively great under a lower frequency. Thus, to lower the value *ac 
■s to heighten an effect of decreasing the distortion in a low area. 



More than three tiaes distortion nay appear in the magnetic circuit. 
The aajor reasons thereof is a hysteresis property of the aaterial 
constituting the upper and lower plates, and the variation factor of the 
driving force due to the vibration of the voice coil, etc. 

If the distortion by the hysteresis is added to the B gap component 
in equation III (provided that the influence by the hysteresis owes to 
the haraonic frequency coaponent), another sine coaponent is nultiplied 
to the Bgap coaponent to draw out the second haraonic frequency fron the 
fundanental frequency and the third coaponent fron the second distortion 
of the DC. Therefore, by reducing the second coaponent, the third 
coaponent by the magnetic circuitry is decreased, otherwise a plate 
aaterial with less hysteresis phenomenon should be used to decrease the 
third coaponent. 

In other words, as shown in FIG. 6, the conventional cone-nagnet 
type speaker is disadvantageous in that the current flowing through the 
voice coil 23 winding one end of the vibrating plate 21 generates the AC 
magnetic flux without fail to make the nagnetic flux density in the void 

between the lower plate 13 and upper plate 14 out of balance, which in 
turn produces distortion in the up-and-down noveoent of the voice coil 
23, thereby resulting in the distortion of the sound pressure. 

A speaker devised to solve the above probleo is illustrated in 
FIGS. 7 and 8, in which the saae reference nuoerals as used in FIGS. 1 
and 2 designate the like parts, and thus detailed description of then 
will be ooi tted . 

As can be noted froo FIGS. 7 and 8, a pole cap 30 formed of copper 
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is attached on the upper end of the lower plate 13 sandwiched between 
the ring-shaped nam nag net 15 and the auxiliary lagnet 12. 

In this cone-aagnet type speaker, as shown in FIGS. 9 and 10, when 
current flows along the voice coil 23 winding the vibrating plate 21, 
the induced current is generated within the pole cap 30 attached on the 
upper end of the lower plate 13 to control the AC lagnetic flux by the 
voice coil 23. 

However, the induced current incited for counteracting the AC 
-agnetic flux in the pole cap 30 attached on the upper end of the lower 
Plate 13 theoretically has a tine phase difference of 90' , so that the 
counteraction effect is ^perfect (that of 180' is perfect). Therefore, 
the -agnetic flux density is out of balance in the void between the 
upper plate 14 and the lower plate 13 to distort the up-and-down 

-ove-ent of the voice coil 23, which distorts the sound pressure. 

Furthemore, the induced current is produced on the upper and lower 

Plates 14 and 13 to cause thermal loss (iron loss) owing to resistance, 

and the AC nagnetic flux encroaches into the lower and upper plates 13 

and 14 to bring about hysteresis loss. 

SUMMARY OF THE INVENTION 

The present invention is contrived to solve the above-described 
problem. Accordingly, it is an object of the present invention to 
provide a speaker, wherein a condensation coil serially connected to but 
reversely winding a voice coil is installed around a void between an 
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upper plate and a lower plate for allowing a current phase difference to 
be 180° by the winding direction of the compensation coil reverse to 
that of the voice coil, so that AC aagnetic flux is counteract to lessen 
the aaount of the AC aagnetic flux and thus ainiaize sound pressure 
distortion, thereby contriving the inprovenent of sound quality in a 
speaker unit. 

It is another object of the present invention to provide a speaker, 
wherein a coapensation coil winds around a void between upper and lower 
plates by a half or nearly the sane nuaber of turns of a voice coil to 
reduce AC aagnetic flux and induced current between the upper and lower 
plates, thereby decreasing thermal loss (iron loss) and hysteresis loss. 

In order to achieve the above object of the present invention, 
there is provided a speaker which includes a DC aagnetic field 
generation apparatus having first and second aagnets, an upper plate and 
a lower plate foraing a magnetic path of the DC aagnetic field 
generation apparatus, and a voice coil for converting an electrical 
sound signal into a aechaoical sound signal in a void between the upper 
plate and lower plate. The speaker further includes an AC aagnetic flux 
offset unit to allow magnetic flux produced for counteracting an AC 
aagnetic flux coaponent induced between the voice coil and the upper and 
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Also, the AC magnetic flux offset unit is formed of AC magnetic 
field offset unit having a phase difference of 180' with an AC magnetic 
field for counteracting the AC magnetic field induced between the voice 
co i 1 and f i rst nagnet . 

In the present invention, the sound current source offset unit is a 
compensation coil winding as .any as 80 to 120% with respect to the 
number of turns of the voice coil on an outer circumference of an upper 
portion of the lower plate projecting at a groove in a lower portion of 
the void, and serially connected to the voice coil. 

Preferably, the AC magnetic field offset unit is a compensation 
coil winding as many as 40 to 60% with respect to the number of turns 
of the voice coil on the central portion of upper and lower ends of the 
lower plate projecting at the groove in the lower portion of the void, 
and serially connected to the voice coil. 

Furthermore, the compensat i on co i 1 winds around the lower end of 
the lower plate projecting at the groove in the lower portion of the 
void. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present invention 
will become more apparent by describing in detail preferred embodiments 
thereof with reference to the attached drawings in which: 

FIC 1 is a sectional view showing a conventionally general 
cone-magnet type speaker; 




- 11 - 

FIG. 2 is a detailed view of an enlargement shoving a principal 
portion of FIG. 1 ; 

FIG. 3 is a distribution of a DC aagnetic field produced by the 
nagnet in the speaker shown in FIG. 1; 

FIGS. 4A to 4D show the distribution of an AC nagnetic field by 
the voice coil; 

FIGS. 5A to 5D are distribution of the AC aagnetic flux according 
to frequencies; 

FIG. 6 is a distribution of the nagnetic flux density in the void 
of the speaker shown in FIG. 1; 

FIG. 7 is a sectional view showing another conventional speaker 
having a pole cap; 

FIG. 8 is a detailed view of an enlargenent showing the principal 
portion of FIG. 7; 

FIG. 9 is a distribution of the nagnetic flux at the frequency of 
30Hz in the speaker shown in FIG. 7; 

FIG. 10 is a distribution of the nagnetic flux density in the void 
of the speaker shown in FIG. 7; 

FIG. 11 is a sectional view showing one enbodinent of a speaker 
according to the present invention; 

FIG. 12 is a detailed view of an enlargenent showing a principal 
portion of FIG. 11 ; 

FIG. 13 is a distribution of the nagnetic flux density in the void 
of the speaker shown in FIG. 11; 

FIG. 14 is a distribution of an AC interlinking nagnetic flux 
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density at the compensation coil shown in FIG. 11; 

FIG. 15 is a sectional view showing another eibodiient of a 
speaker according to the present invention; 

FIG. 16 is a detailed diagran of an enlargement showing the 
principal portion of FIG. 15; 

FIG. 17 is the distribution of nagnetic flux at a frequency of 
30Hz in the speaker shown in FIG. 15; 

FIG. 18 is the distribution of a nagnetic flux density in the void 
of the speaker shown in FIG. 15; and 

FIG. 19 is the distribution of an AC interl inking nagnetic fl 
density at the conpensation coil shown in FIG. 15. 



ux 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIGS. 11 and l 2 showing one e-bodi.ent of a speaker 
according to the present invention, the speaker has a driving portion 
HO. The driving portion 110 includes a ring-shaped auxiliary nagnet 
112 attached within a netal shield case 111, and a ring-shaped nain 
■agnet 115 sandwiched between a lower plate 113 shaped as an apside-down 

"T" attached on the upper end of the auxiliary nagnet 112 and an upper 
plate 114. 

A vibration portion 102 includes a frane 122 having a cone-shaped 
vibrating plate 121 on the upper end of the upper plate 114. in which a 
voice coil 123 is forned on the central portion of the vibrating plate 
121 to be placed within a void between the lower and upper plates 113 



- 13 - 



and 114. 

A coapensation coil 130 winding in the reverse direction of the 
voice coil 123 but having nearly the sane nuaber of turns is attached on 
the outer c i rcuaf erence of the upper end of the lower plate 113 being 
the void portion between the lower plate 113 and upper plate 114. The 
coapensation coil 130 is serially connected to the voice coil 123. 

The nuaber of turns of the coapensation coil 130 has preferably 80 
to 120% with respect to the voice coil 123, and the aore preferable 
nuaber of turns thereof is the sane as that of the voice coil 123. 

In the speaker formed according to one embodiment of the present 
invention, the current (negative current) flows along the voice coil 123 
under the state that the DC magnetic flux is interlinked in the void 
between the upper and lower plates 114 and 113 by the main magnet 115 
and auxiliary magnet 112, thereby initiating the up-and-down movement of 
the voice coil 123 in conformity with a Fleming's rule of left hand. 

Along with the up-and-down vibration of the voice coil 123, the 
vibrating plate 121 integrally formed with the voice coil 123 also 
vibrates upward and downward to generate a predetermined sound pressure. 

At this time, if current flows along the voice coil 123, the AC 
magnetic flux becomes produced, and another AC magnetic flux is produced 
by the coapensation coil 130 serially connected to the voice coil 123. 

In other words, the AC magnetic flux produced by the voice coil 123 
is distributed in the upper portion around the void, while the AC 
magnetic flux generated by the compensation coil 130 is distributed in 
the lower portion around the void to allow the AC magnetic flux to be 
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symmetrically distributed as shown in FIG. 13. 

That is, as shown in FIG. 12, the upper compensation coil 130 
which winds as many as the turns of the voice coil 123 in the reverse 
direction thereof and installed on the upper portion of the lower plate 
113 is to counteract a negative current source which causes the AC 
magnetic field. Since the current in the reverse direction flows just 
beside the voice coil 123 along the same turns of coil, so that the su. 
of overall current becomes zero throughout the void. 

Accordingly, the AC magnetic flux generated by the voice coil 123 
and compensation coil 130 has the current phase difference of 180° to be 
symmetrical to each other, thereby counteracting the AC magnetic flux. 

Therefore, as shown in FIGS. 13 and 14, the speaker according to 
one embodiment of the present invention has little amount of the AC 
magnetic flux generated between the upper and lower plates 114 and 113 
regardless of the frequencies, and the AC magnetic flux components 
around the void form a perfect symmetry by positive and negative to 
exhibit an excellent offset effect of the AC magnetic field. 

In acre detail, the excellent offset effect of the AC nagnetic 
field denotes that, when the vibrating plate 121 integrally formed with 
the voice coil 123 vibrates upward and downward along with the 
up-and-down movement of the voice coil 123 by the current (negative 
current) flowing through the voice coil 123, the AC magnetic flux 
inevitably generated by the current of the voice coil 123 is decreased 
by the compensation coil 130, and inconsistent magnetic flux density is 
prevented in the void between the upper plate 114 and lower plate 113. 
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So the distortion with respect to the up-and-down movement of the voice 
coil 123 is prevented and coapensated to minimize the distortion of the 
sound pressure. 

Also, the pole cap 30 of the lower plate 113, which was the 
requisite conponent of the conventional technique is not needed to 
reduce the AC nagnetic flux, so that the induced current at the upper 
and lower plates 114 and 113 is decreased, and the thernal loss (iron 
loss) and hysteresis loss are reduced. 

In the speaker according to one embodiment of the present invention 
as described above, since a conpensation coil which winds approxiaate ly 
as aany as the turns of a voice coil or winds by 80 to 120% of the 
nuaber of turns of the voice coil in the reverse direction thereof is 
attached on the upper and outer circumference of the lower plate being 
the void of the driving portion. Thus, the negative current source 
which causes the AC magnetic field is counteract free from the 
frequencies to lessen the amount of the AC magnetic flux and the sound 
pressure distortion is minimized, thereby iaproving the sound quality of 
the speaker unit. 

However, because the voice coil actually shakes upward and 
downward, complete compensation effect cannot be expected. Moreover, 
the compensation coil also being subjected to both the upward & downward 
force and reversely directional force must be firmly attached to the 
pole cap on the lower plate. An embodiment for solving these probleas 
is i 1 lustrated FIGS. 15 and 16. 

FIGS. 15 and 16 show another embodiaent of the speaker according 
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to the present invention, in which the same reference numerals used in 
FIGS. 11 and 12 designate the like parts, and thus detailed description 
of then will be oni tted . 

As can be noted in FICS. 15 and 16, a compensation coil 140 winds 
in the reverse direction of a voice coil 123 is installed along a groove 
formed in the lower portion of the void in a driving portion 110, in 
which the compensation coil 140 winds by approximately a half of the 
number of turns of the voice coil 123 and serially connected thereto. 
The conpensation coil 140 preferably winds by the nunber of turns of 40 
to 60% with respect to the voice coil 123, and a half of that of the 
voice coil 123 is more preferable. 

As shown in FIG. 16, the compensation coil 140 is installed around 
the center of the lower plate 113 or adjacent thereto in the reverse 
direction. The main function of the compensation coil 140 is to 
counteract the AC magnetic field generated by the voice coil 123 or 
adjust the flow of the magnetic flux rather than to counteract the 
current source as described with reference to FIGS. 11 and 12. This is 

for achieving the offset effect of the AC magnetic field or the flow of 
the magnetic flux by the compensation coil 140 as shown in FIG. 17. As 
can be noted in FIGS. 17 and 18, in connection with the void magnetic 
flux crossing throughout the voice coil 140, the positive and negative 
form a good symmetry to decrease overall void AC magnetic flux «>acby 
using the compensation coil 140. The decrease of the void AC magnetic 
flux <Pac denotes the reduction of the distortion component of the 
second harmonic frequency as shown in the foregoing equation III. 
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In the speaker according to another eabodiient of the present 
invention, the current (negative current) flows along the voice coil 123 
under the state that the DC aagnetic flux is interlinked in the void 
between the upper plate 114 and lower plate 113 by the nain magnet 115 
and auxiliary nagnet 112, which initiates the up-and-down movement of 
the voice coil 123 in conformity with the Fleming's rule of left hand. 

By the upward and downward vibration of the voice coil 123, the 
vibrating plate 121 integrally formed with the voice coil 123 also 
vibrates upward and downward, thereby generating a predetermined sound 
pressure. 

At this time, when the current flows along the voice coil 123 of 
the vibrating plate 121, the AC magnetic flux is produced, and another 
AC magnetic flux occurs by the compensation coil 140 serially connected 
to the voice coil 123. 

In other words, the AC magnetic flux produced by the voice coil 123 
is distributed in the upper portion of the void to be symmetrical to 
another AC magnetic flux, so that the current phase difference between 

the voice coil 123 and compensation coil 140 becomes 180' to obtain the 

offset effect of the AC magnetic flux. 

More specifically, as shown in FIG. 17, the center of the AC 
aagnetic flux from the voice coil 123 is placed on the radius direction 
of the void portion to counteract the positive and negative AC magnetic 
flux of the void, thereby lessening the amount of the AC magnetic flux 
produced . 

Therefore, the speaker according to the present invention, as shown 
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in FIGS. 17 to 19, the AC nagnetic flux fro. the void between the upper 
and lower plates 114 and 113 is little in quantity by neans of the 
co.pensation coil 140 attached on the groove in the lower portion of the 
void regardless of the frequencies, and the AC nagnetic flux exponent 
in the void is produced while forning a perfect synnetry by positive and 
negative to reveal the excellent offset effect of the AC nagnetic field. 

That is, the excellent offset effect of the AC nagnetic field by 
the compensation coil 140 denotes that, when the vibrating plate 121 
integrally forned with the voice coil 123 vibrates upward and downward 
along with the up-and-down novenent of the voice coil 123 by the current 
(negative current) flowing through the voice coil 123, the AC nagnetic 
flux inevitably generated by the current of the voice coil 123 is 
decreased by the conpensat i on coil 140, and the inperfect balance of the 
nagnetic field is prevented in the void between the upper plate 114 and 
lower plate 113. So the distortion with respect to the up-and-down 
-ovenent of the voice coil 123 is prevented and co.pensated to nininize 
the sound pressure distortion. 

Also, the pole cap 16 of the lower plate 113, which was the 
requisite conponent of the conventional technique is not needed to 
reduce the AC nagnetic flux, so that the induced current at the upper 
and lower plates 114 and 113 is decreased, and the thernal loss (iron 
loss) and hysteresis loss are reduced. 

In the speaker according to the above enbodinents of the present 
invention, since the conpensat ion coil which winds by approxinately a 
half the turns of the voice coil i„ the reverse direction thereof is 
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attached on the groove between the upper and lower plates. Thus, the AC 
aagnetic flux is counteract free fron the frequencies to lessen the 
amount of the AC aagnetic flux and the sound pressure distortion is 
minimized, thereby improving the sound quality of the speaker unit. 

As described above, a conpensat ion coil is attached around a void 
to be close to a voice coil installed around the void between upper and 
lower plates to minimize sound pressure distortion. Therefore, sound 
quality of a speaker unit is improved, and the loss of a magnetic 
circuit can be minimized. 

While the present invention has been particularly shown and 
described with reference to particular embodiments thereof, it will be 
understood by those skilled in the art that various changes in form and 
details may be effected therein without departing from the spirit and 
scope of the invention as defined by the appended claims. For example, 
the compensation coil may be formed in any portion of the void in the 
driving portion - not only in the outer circumference of the lower 
plate, but also in the inner surface of the upper plate and the inner 
surface of the main raagitet which is g PC magnetic field g§n§r8ti9f! 
apparatus) . 
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CLAIMS 



1- A speaker including a DC nagnetic field generation apparatus having 
first and second aagnets, an upper plate and a lower plate for.ing a 
magnetic path of said DC magnetic field generation apparatus, and a 
voice coil for converting an electrical sound signal into a aechanical 
sound signal in a void between said upper plate and lower plate, further 
coapr ising 

AC aagnetic flux offset aeans foraed to allow aagnetic flux produced 
for counteracting an AC aagnetic flux coaponent induced between said 
voice coil and said upper and lower plates to have a phase difference of 
180° with AC aagnetic flux. 

2- A speaker as claiaed in claia 1, wherein said AC aagnetic flux 
offset aeans is foraed of sound current source offset aeans having a 
Phase difference of 180' with said AC current coaponent for 
counteracting said AC current coaponent produced by said voice coil. 

3- A speaker as claiaed in claia 1, wherein said AC aagnetic flux 
offset aeans is f orned of AC aagnetic field offset aeans having a phase 
difference of 180' with an AC aagnetic field for counteracting said AC 

■■luetic field induced between said voice coil and first »agnit, 

4- A speaker as claiaed in claia 2, wherein said sound current source 
offset aeans is a coapensation coil ,i„ ding as Bany as 80 tQ m% ^ 
respect to the nuaber of turns of said voice coil on an outer 
circuaference of an upper portion of said Iower p.ate projecting at a 
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groove in a lower portion of said void, and serially connected to said 
voice coil. 

5. A speaker as claimed in clam 3, wherein said AC magnetic field 
offset means is a compensation coil winding as many as 40 to 60% with 
respect to the number of turns of said voice coil on the central portion 
of upper and lower ends of said lower plate projecting at said groove in 
said lower portion of said void, and serially connected to said voice 
coil. 

6. A speaker as claimed in claim 3, wherein said compensation coil 
winds around said lower end of said lower plate projecting at said 
groove in said lower portion of said void. 

7. A speaker substantially as hereinbefore described with reference to 
any one of the accompanying figures 11 to 19. 
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